
The laupuintion of pronghorns(.1ntilocapro
americana)on AndersonMesa in north-cell.
tral Arizonahasexhibited astrongcorrelation
betweencoyote (Ganis !atra,l~)suppression
and proughornfawn survival over the last 40
years (Arrington and Edwards1951,Neff and
Wocslscy 1970). SImilar relations have hcei~re-
portedwith pronghornsin Utah (Udy 195a)
and Texas (Halley 1079)andwith white-tailed
deer(Odocoilctis virginianus)In Texas (Giith -
cry and i3casom 1977)and OklaIij~nia(Stout
1982).

‘l’hc Anderson Mesa herd gradually de-
clinedalterabout1953,andwas reducedS51’4
by a blizzard in 1967 (White 1960). By 1970
the115 survivors hadIncreasedto :350. IntcIl-
sive am,ual coyotecontrol by toxicaiits was
then terminated. 1’lse hnrd is~”dat .i~1itt
1071 and increasednil further. Age ratios
droppedfrom 90 fawns/l0O doesin 1975 to
a low of 14 In 1970. Beginning in 1070 exper -
Itneuts wereconductedto determineif coyote
densities could be reducedsufficiently to af-
fect fawn survival rates and allow the popu-
lation to increase(Neff et al. 1955). ‘l’lie coy-
ote population waseffectively reduced overa
3-yearperiod(1981 1083)by helicoptergun-
ning alter trappingand shooting hadproved
inadequate.This controleffort, conductedJust

- - - - prier to fawning, has been-colricidcntal-wlth- Coyote ~ónt~ol
titore than a .iO0i~4increa5eitt tile pronghortr
puisitlationof thestudyareafrot,s 1980(0 1083.

Tills paper describes a computer sintulatloit

- ---I

((‘11.11, Sic. hull. I -li2Ct,—23 I • I ‘Ills,

(/ — ~ r,s I_I ~

PRONG110uN RESPONSETO COYOTE CONTROL—
it BENEFI’!’: COST ANALYSIS1

H0NAI~U II, SMITH, ,iri:o,tlj Gwne iind Flih Depurt:IIent, Pkoossix,.-IZ J15023

UON 1. NEFF,,irl;o,,n C,,rne tjI~,Ik’lsls i)Op(IrtI,l.lIIt, FL~w.tnff,.-IZ 8605)1

NORMAN (‘.. W0OI.SEY. .-lrIsoi,n ConIc ~uidFlds l)eparuncsuz, Phrn,nix. ,i’~85023

model that was usedto forecastthe aeeuniu -
lated cconotni~ benefits andpronghorn pos -
ulatlons resultingfrom eachof 8 coyotecon-
trol schedules.

s’runv ,%l(EA.

Anderson Mesa, primarily isronghorn 511111111cr railge.
03115111) of a basalt-capped plateau that use, In liro
1,ondsrosa pine (1’(isus pen,lurosai for~sinear Flag—
st.,ff STid eitojtds iaittltca,t about (35 kin, The mesa top
comprises about .500 kIIi~.The rolling surface is about
5,II)() en In eles’atloIl, much of it open graaaiaiid ii,-
vaeied isv p11w ~IIi(1PlI,YOfliUtIiPCr (P. L?duitn..Jl&fli31”

Cr115 uialIeIlsis), The mesa lee elItirely within WildlI(~
.Maissgetamnt Unit 513. Tile enitern siope of tise alma
Ia a ~lepn~,old-growth pilI)’olI-lIIsliper woodland,(sling
away in slso:tgrass at~dsalibitsit (eitrlplex tpp.) (Great
liasin liOsCri- scrub t11rown 1U332~519)) plains. Tiinsu
plIlni to the east of ti~claSs snake up ti~cisai~nccof
Unit 513 and are nialniv prongil~rlt winterrange. The
entire mansgcscal Suit is ibout i,S~sikm3. Prong—
horns migrateeach spring to the nicia top before fawns
are born, This spring range produces an abundance of
palatable cool season (orb, and grasses that pr~~ivloa
relatively high piano of nutrition for pregllant and
iaotiiiig does. The mesa is grazed by cattle only, Ut,-
(icr supervision of tier Coconino National Forest.

A celliral portion of Anderson Mesa (PineHill study
neal wss selected for intensive obtervatiousaf coyotes
and prollgilurns becuise of tue espanso of country (90
kink) that eunid mr viewed ai~d because it Is all sn—
portatit fawnins, grolinfI.

1_I ME’I’UODS

I A 03Illrlblithill of FederalMd In Wildlife Re~t~’
ratloll Prolect W-78—R, Arl-,.nna Game and Fitit 1k-
partunent in cooperation with the Animal Control Pt-
vision, (iS. Fish mci \VlidllFeService, and theCoconinu
National Forest.

Coyote poptilustiull reducRon was cotaracied to (he
Animal Dasisaqe Control 1)lvislost (u~.D(;),U.S. Fish
311(1 WildlIfe Service. From i97.l to 19(30 trapping was
co,,ducted during April, May, and Jutta Thu tra~spiflg
effort was cot,centraled on tile aittoiope IUIltlIiCt rtrg(e
on Anderson Mess, The totsi effort in man-days (‘i’ablss
1) varied amsrur~g years becuus~of weather conditions
and ease of access. In i980 thu Arizona Legislature
aniet~dedthe laws to allow coyote shooting from sir-
craft under permit (rollS tile Arlzot,a Game and Fish
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Evaluation of the stitimate benefits of the control
strategy used on Anderson Mesa Is based on the esti-
mated ~cononsicvalue of msio pronghorns available
to hunters in Unit 513 as reflected In the dollars spoilt
byhunters relative to the cost of coyote control issoth.
ods. A nsalor asslimptioll Is that the recent pronghorn
population increase In Unit 513 is a direct sheet of
coyote control and that future iloisulslioii changes will
roilect how coyotes are sisaiiaged itt this ares,

On the basis of this assumption. we built a compllter
model that calculates the net economic benefits of 8
sitnuiated coyote coistrol strategies. These strategies
were based on is repetition of the aerial control metls-
otis described herein. but scheduled in a variety of
zsr(,itrlry ycar-cotssblttaiioiss over a 10-year period.
1983—1992.

‘i’htc rationale of the simsslllatiisn nioslol was as fol-
low:: based on a densonstrated rc.lationslslp between
(awn : doeratios and the number of years slnee elsyoto
control, a simulated coyote control schedule produced
an annual estinssto of the fawn : doe ratio. This ratio
drove a secossd population model that yielded ass
atmual estitssate of male pronghorns available (or bar.
scat. A nslutnpememtt guideline astci forsnula allOCatCd
a certain nustsber of iiuutIiisg perusits for (tilt 513. These

)L—

‘cast theaccuntu-
I pronghorr, pop-
of 8 coyote con-

Table I. Cost of coyote reduction on Anderson Mesa. Arizona, Isy the U.S. Fish 511(1 WIldlife Service, Animal
Di.migi~Control DIvision, 11377—1933.
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lin,’lIu,i,,t crn~i toes ~4p.’twlo’.U

1,1.1 Pc, co~Ae Tout Pr. co)oue

1077 SI Trap 25 .0 2,957.91 5 5.1.11 $ -((321.18 $ 89.29
1078 31 Trap .50 3.1.17.88 111.22 5,258.02 169.61
1970 20 Trap 101 3,895.78 269.78 7,592.22 369.60
19510 42 Trap 99 7,577.713 iiiO..il 9,1.16.38 217.77
1081 11 ‘l’rap 60 3.86900 351.75 4,232.69 88-1.79

112 Helicopter
guttner

(1 31.7 16.785.0.5’ 270.78 18,362.8.1 29(3.18

1951 60 helicopter
gssnner

6 55.3 111,314.72 271.91 16,804.16 280.07

1983 70 Heiieopte~ iS 110.0
gunner , -

Spiu,o,u,n.urlv .5115 vi h~lIcopi,i00,5 ,,.i lv, .4~.oc,of SOC ps,onn,I

16,458.01) 235.11 1i3,158.Oii - 235.11

Conuniaslossfor control of depredations, From 1081
to 1083 tue Ai)C isted isi’licopter guisning as their pri-
mary coyote reclst~tioninetlsod on about -190 km

1 of
Anderson Mesa. The schedulc- 01019111 operations (or
she 3 yeses was consistetit, Monthly flights ware coIl-
ducted enS or 4 consecutive days in March, April, ,nsl
May (Table 1). it was felt that control (tnt prior isa
(awn birth would effect a temporary reduction in coy-
ote niinsbers its the iisssnedlsto vicinity of fawnislg
grotsittis ~sifficientio Isstprove lawn survival through
the first 4.3 weeks.

‘l’hsu average cost/coyote by trap~sIngwas $193.51
(1983 sdlustcd cost $2~l6.2l)for 158 coyotes st 5
ye’srs. By helIcopter gunning it sviss 8259.25 (1983 ad-
lusted cost $270.15) for 192 coyotes In 3 ycari.

unIt. All prolsgllortlo vesill were classified as bucks, does,
or fawns. These standardized sssrvtrya allowed us to use
nil other pronghorms rssalsagenseist units isa untreated
eaperimental controls during 19131—1983 wheti only
Unit 511 had helicopter gunning.

On Atsderson Mesa a small nunsber of coyotes was
trapped slId radlO-COillirL’si e~ehyear (by N. C. Wool.
soy). ‘l’lt(s allowed its to Iisake a crude estiinato of coy-
ote density with tIle Litscolst Index based on marked
animals taken by rise helicopter.

Coyute sissdPromighorn Population
Rosposise

Overview—fl etiefit : Co.it Evaluotion

l’he effect of varying isstensitles stid smsetlissds of
coyote eotstrol ott both coyotes atsd pronghorns was
inferred from trtsmsdc its ground observation indices ssusi
aerial consposltion counts ,luriisg 1977—198.5.

Bu~nsseAndsirtoss Mess Is tlte rrincipai fawning area
(or pronghorns occupying Unit 513, paralnetets of the
herd occupyIng tise larger area were used to evaluate
response to coyote costtroi.

Eacis year during the May—Juno fawning period 1
is contracted to thin olsserver (D. J. Neff) wIth a lOX spotting scope watched
I (ADC), 0.5, Fish for ~3 Isours at dawn and again at dusk from a tower

111130 trapping was on PIsICI Hill. Locatiosis, nurssbeis, sex and sgç ratIos,
June. ‘I’iie traislsltlst and details of Isrossgltorsl behavior were recorded, Ob-
‘lope sutssscser range servatiosss/hour of adtllt intl fawn proisgltorns aissl
in sasass-days (Table coyotes were calculated as IndIces to eiettsity.
weusthser cosidluosts Standardized aerial sssrvs,ys are flown asitlually on
‘rizons Legislature all Arizona pronghorn ranges In June or Jssly. In Uusit
~Isootingfrom air. 311, surveysubdivIsions allowud us to compile data sets-
sirs Game sssd FiSII arately for l’iise lull, Asidurton Mesa, or tlte wllole

——~—.~ o_)__ — . — --— — -. .-.



Sutnmer fawtl doe ratios as obtained during July
serial surveys for the period 1051—1079 were nega-
tively correlated (r —0.88, P ~L0.01) soith the nuts,-
her of years sitsce the last effective coyote control had
been adtnislistL’red Oil Ussit 513. A year of ~if~ctive
control is slefsnntl so a year liner to 1972 when ADC
personnel placesi l0ffii baits In (tilt .513 md atthntaiitirsl
numbers of Cssyotct WIIrsI liidgel to havus_htnssn killsrul,
The fawn sloe ratio (Y) is estisnatceh by Y 00 72.37 —

11.’iOX where X yeara since eoyolsr control with
1080.

The ratIo dsirissg years osl 1080 colstrol (X 0) was
estilitated ,st 713 (awlsd/ 100 doei. Ws~felt tlsat this was
15,51 a r~asoitslslnlmitlctiisllal rsihalisitsslsits tO Isle lit our
nut bulisefit s,sssslul bl’crilisua tIleS years of aerial gssnmlitig
prod,scurd an average .57 frswn~/I slit mines. ‘list, earlier
1050 constrel was lodged to be mssch elope effective
becitisu balls were placed in tile fall a~i~iwere avail.
able to coyotes until roam bsscsmp paosuabte Its use
spring, permitting ADC personnel to remove the baits,
Thin effccttvessesa was not lIkely equaled by aerial gun-
msisig ilnsltcd to use period just prior to the births of
fawns,

Vie adliisted the regreasioss esluaiisssl for Isse ins our
net bestufit model in 2 ways, ‘l’Isss sssean ratio of 57
lawn,/100 does wan used is the ~ iptercept. We also
assumed that the fawn doe ratio (5’) wsisslcl not be
linear (unction oF years since coustrol beyu,nsl 3 years
witlsout roistroi, The average fslvns/ 100 does for site
10 years whets ~4 years had elapsed since control was
31. We chose a tower estinsate for those :.‘carz equ’sl
to the value of 5’ wheis X .5. The adlusted, segsiseusus~d
rcgrr$sioti snoshid is 5’ 57 — 11.’IX wlueit X 2 and
Y 23 when X > 3.

Our evaitantion of benefits was based an the econoist-
Ic oalsie of lsuitsing untIe proisghoriss. Cost of a pernsit
to tlss~hunter atid rite nsuniiser of permIts issued art,
the fa~tornthat drivts tlso h,etmflt sltIu~of tbte imtoul~’i.
Valise of a permIt includes both the persoit Ice atiil
expected eispendltsures/maus-eIay of hunting. We colt-
shier gross srrspcndhttsres/hunter-day to boa valid rosra-
sure of relative value in a model in which number of
permits is the primary variable. It is ,u reasonable a’.
sulsiption that hunter demand svostld ahsorla all per-
nub ,slferu~dsoilhin our nsoslel proleetiosss.

Dtirisig 108.1 slits rsusldeist persislt fee was $53. TIle
average 19111) cots/big statute hustler-clay wasestlusstesh
at $52 (Assets. 1980) assul itdhsitted to $115 in 1988 dssl—
lart, Tis-, 19130 estimate was snediPed by de!’ilin-; s
pesditures unrelated to pronghorn hunting (e.g., hiuslt-
my dogs). Arizona prsstsghorn btunta have been fixed at
~days (or many years and hutsters have averaged 2.17
slays afield over the past 10 years.-

‘i’he net benefit model was desIgned to sImulate an
csuitsustesl siusiuhuer of bucks titat wosskl be produced
dunlmtg the Iseried 1983—101)2 in respotsse to cachs of a
act of 8 coyote coistrol strategIes. Estirsiustcd lssrck nssustu—
born Is the primary variable determining ntsmber of
bitch permits allocated each year. In Unit 511,50 bsueka
are allocated for harveatfor every 100 bucks seen dun-
lug aerial surveys. hunter success in recent yeas’s has
averaged 615~and hunt-i pnrtiritsation has averaged
96.73~of tlse persitits issued, tInts allooving 87 pursuits
to be itsued for every 100 issicka coilslted on aunvey.
‘tIle eeelloflsle v~ltte,lI each permit its 1983 dollars
was sistlisiated us Follow~ etO,03800 proportion of
slonparticilsants, 0MG? proportIon of partleip5ssts,
$53 value of permit and application fee. ~ 17 00 av-
erage days afield/participant. .563 value of a 1983
recreatIon day, and X 00 nuniber of pernsita ailocstcd.
Then total annual benefit ($3 X(a033)(Ss3) ‘I
.X(0.967l(53 -l- (2.17)(03)) 185.18X.

Costa

— I,

_________ ____ _____

2211 - Wuldl.Smsc.flush. 1.1(3) 19.06
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i.ernsits generated an annual economic benefit lay way
of tIsss gross capeniditsiru s s~s,uciatcujwilli lttsuitIuug. These
biu,selils wore usisissusesl seer tile 113-year siutsislationi
risusi. ‘l’hst’ total of the Is

5s’d Costs of the dusysste cs.sittrol
operatIon were deducted front the accstnssilated he,u-
cuts, yiclditmg a s~et lO.y’ssr beneFit. TIliv flgmsrs~was
then conspareeh wills the slot benefit slerivurd from the
coustrol schedule employsng coyose consrol in 1083 only,
Isereiaafter reft’rresi In as the so-control alternative.
Tiss’ reusultisig ralio was sunesh as the Iset benefit ratiss.
‘i’lse vsni,siss titoelel isntsu,t.s are ,lisursia~esllit ttirtl.

Fawti: Dsas Ratios

and fawns as the beginning popsslussion. Yearly popu-
latiosi esiiuusatcs were shuns geisuratual for 197.1—1981,
using yearly (sum: doe ratios olslaiiued frouti susrvsrya,
rutsil the kill of buicks iti (silt III. N:utiir,sl iisoisailty was
avsnssseuh so ha couist.snt (ssr the perioul SnIl was inpust
to tins first IteratIon of tile nsieskl us a gIll5. Thy 0101151
was then Iterated with silifersislt estittiatea of natural
mortalIty in each of the.) population cohorts until the
papislasioti rcsposne approximately paralleled a graphs
of lIsts actual prongluorn counts for the same 11-year
period. The tsuoriality rates ihat produced she best
fit of rasnuhvli,il S’s aelusal data were tlieti itsoul its 115151115
to this saisue sstsmlel to forecast isoisislatiott estimnatrs (or
1983—1692.

Ecwi.ar,slc Beutisjlls

Pronglsorn PopulationEztti,ssatos

The fawn doe ratIos thus obtaIned were put Into a
simple populustlon dynamics model (11. Miller, Ariz,
ijanin assd Fishs Dep., pers. consnsusn.l that adds anl-
tunIs tis the population relative so the fawns doe ratios
recorded Oil stirveys autd takes aishsasais Irosss the pop-
ulstiois based on estimates of hutsiumugatsd saattsral 115cr—
tuihisy. Hentittg mssrtallty eslliiistea, conaimiersaul relI-
able, were obtusitsed Irs’sn a questionnaire to isrouighurss
lsutttera aboott 74~Ssal ail Itmstutern were eassiiskd. This
model used bite inttiutl 1974 Serial cousut oF busckn, ~boeu,

Actual Costs lIable 1) for 3 years of aerIal gttsssuiisg
were averagush assd atlIutsts~slto 1083 dollars by refer—
Oslo,’ to cost—price isisi~aelstrs (Aisosi. 108.5). ‘I’hts isv—

___ --.- - .-.‘- ~.--
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1’,rrn
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Yes, 55u.fli - — lululis Fiwsu, Cu,oci —

1977 64.3 17.7 .1,7 3.11)
1978 87.5 18.5 1.0 51.11)
1971) 106.-’) 10.9 0.5 1)56
1980 128.3 11.13 1.3 0,30
1081 101.2 25.7 6.1 0.17
1982 87.8 37.0 16.7 0.15
1081) .54.1 .52.5 18.11 -. 0.11)

ersge ko’usl of effort ansI expendltttee/ycsr of croysslu,
control is assumed cotsstaust for all control sequetuces
modeli:il.

CoyoteControlShmsisiotlon

‘I’he sltnuulatlon model was ruin for 8 coyote coustral
strategies: control In 1983 only; coistrol usvery serossul,
third, fotirtit, or Irish year; control lbs the first 2 assul 3
consecutive years Itt 3 years; stud cosuinol in situ first 5
cosisecuttlve years Its 10 years. .~eCtitfliIlat~duses I,ets-
cluta were calculated (or a 10-year period begisusting
whtls the 1983 isrustighorn potnuulatlon level. Tlsis was
time last year an su( thin wrIting for which we had 5tttL
mates of faw~s/xhoeand lustater iusreest; for lIsts reason
11)83 was eh.aess as rite i~assiyear. This seas, llosvever,
a year of coyote control. Consequeiutly, our beat slums.
elation of .m ito-control strategy was cosutrol cluritig tins
first year and none tiseressi1cr.

HESUL’I’S

Tubla 2. l’ronghorus ususel coyote ohism’rvatiositfhislltr, Table .5. Herd cosustiosilious sf isrosighornu on ,tt~der.
Pine 1-1111 study area, Asidersoss Meaa, sOts-corsa, 1977— coo Mesa, Ari~oisa,1977—191113 (Winston rastgc oxelud-
10113. cull.

5ets Sod, t).,es t”souvu Ttsii
l’iwn~I
tm.Irv,

1077 40 20.5 67 312 3-5
1978 .59 103 .51 29(1 28
1971) 51 161 11 223 ‘1
IflisO 26 183 71) 2118 .i3
1081 47 269 137 ‘153 .19
1082 71 3115 231 13.07 61)
19813 112 .1117 293 5342 67

0.12 coyotes/km
5 Isa 1981, 1982, and 1983, re-

spectIvely) although precIsionof the es~ltstates
was low. Accuracy of the estftnatcs Was sup-
ported by observittlosas on size and projected
sstttstbor of coyote hrccdlsig territorlet on An-
derson Mesa (Neff et al 1085). II density es-
timates were ftecur;tte, the removal of 73, 60,
and 70 coyotes by the ADC represented about
22% of the, total popuhstion lta 1981, 28% In
1082, arid 29% in 1983, Althossgh thIs appears
to be a low level of essyoto removal Isa com-
parison wltls the suaarku.el response iss prong-
horr. fsts~nsuirvlval, the loss of perhaps 80% of
the brccdfrag females and cotsscquunt dIsrup-
tIon of deissaitug actIvhty may have had a dIs-
proportionately large dfu.’et on fawn survival,

Coyote activity cuts the PIne HIll study area
incre;sscd rapidly Its 1978 a tact 19’19 (Table 2).
Coyote observatIons reached a hIgh of 0.80/
hour elitring the 1979 fawstlng season. Coyotes
avere seen In g;oups of .5—5 (groups ol 6 asset
8 were reported) during this period, wltcrcas
aso groups larger thasa S were seen durIng pe-
riods of lower densIty. Coyote observatIons the-
dined substantially In 1980 and thereafter,

Prousghoruu Prisons Suruivisl

Aerial survey results (‘l’ablo 5) ltadlcated a
gradual declhito In numbers of adult prong-

horns on Anderson Mesa from 1077 to 1970.
Fawn survival seess extremely low In 1979 but
much Improved In the next 4 years, asset nuns-
ben of both adults and fawns liacrsatscd reap-
Idly. The total count for Anderson Mesa and

CostandEffcctivumnutauof Coyote
Rudt*ct(ott

KIll/unit effort was faIrly unIform froth use-
rlal gunesing hut varIed wIdely for trappIng
(Tishlo 1). Numbers of coyotes taken varied
frosn 20 to 73/year, and costs/coyote varIed
from $89 to $385 for trapping and from $235
to $290 for aerial gunnIng. Average annttutl
aerial gustsahng control cost (ad$ustcd to 1983
dollars) avuts $17,200.

CoyotsiPopishrstlonTrends

Liucolts Inches esthmates 1sf density syore
based on only 4—7 lulsrkcd coyotes subject to
aerIal gtsntslssg each year. Iloasossitble sand con-
slsts.ttt estimates were obtattaud (0.66, 0.42, sutd

-— -— —- - -
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adjacent wittIer ransge Isa July 1083 was 1,008,
sixneedlssg 1,000 for the first tissue since 1060.
Osaly 1 other range In tsortlbern Arizona sltowec)
a strong upward trend in pronaghorn saunabers
during the perIod of this study. ThIs area com-
prises UnIts 7 and 9, betwceus rise Seats Frats—
clsco Mountaltas asad the Grand Canuyots, aboust
167 km norihwest of UnIt SB. Pronglsorst

cotmruts Increased In 1980 attcl aguilsa itt 1983,
with a cosasbined total net gaul lrotss 261 to
882 adults pius yearlings, or 46~.Dssrltsg the
satsac period tsurutbers eta Unit SI), svith 3 years
of effective coyote corstrol, Increased from 317
to 747 adtuit.t pltss yearlIngs, or 13b~i.Tluc
pronghorua survey cotttsis In UnIts 7 at-md 9 were

Aecutsatsla~ednut benefits svore maxImum
for control applIed 1 year Its 2 and rnlttImunn
for control in 1983 only (Table 4). TIne accu-
mulated net benefits for most solscdttles dId
not exceed rise accutnsslatcd net benefits (or
the uso-eosttrol alter~saUveuntil the fifth or sIxth
yt~sar of the simulatIons run, isadicatlnug that
lotsg-terun plannIng of coyote management
progratus Is needed, ‘The favorable net benefit
ratios at the end of the lO-ycan control cycle
appear to reflect the fact that as pro;tghortss
Ittcrestse as a result of coyote redssction, the
total n’suinben of harvestable bucks Increases
saud there Is an Increasing payoff for the fixed
annual cost of the control operatIons (FIg. 1).
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Firat 0110 yearn
First of 2 years
First of ‘3 years

52-13,507
510,981
.i2

0 1391

5 17,200
86,000
68,801)

.3226,307
.i3-S,9.’3i
3-53,591

1.00

1.02
1.56

First of 4 years
FIrst of 5 years
First 2 of’S years

351,985
$20,3!36
118.687

5i,(300

:1-1.100
68.~00

.503,33-5
283,956
310,887

1.114
1.26
1.51

First 3of .5 ysu.lrs
First 501 10 years

517,203
-11.1,424

103,200

86,000
414,005)
.5138,124

1.85
1.58

u’~r~- v.. is p ~ -s ~‘~- -, - - - - . - -

~ ~ ~gt~1 :~~
1~j

T~ub1ss‘I. Tusta-yssar prolection of bwnofiiu anti costt of coyote control, Andenson Ms�sa.,~riisouusu, 11)83—191)2.

not correlated (P 0.05) wIlls those In Unit
51) during 1970—198.1. There was lIttle cvi.
dostce to suggest that the improved fawn sur-
vival on, Anderson Mesa was associated with
factors otiser tItan coyote control.

Iiussto_fit Eu,iiltunlors

SUMMARY AND CONCI.USIONS

The rapid increase in the pronghorn herd
on Asuderson Mesa from -1080 to 1983 was the
result of a dramatic rise In the rate of fawns
survival and recnuitsuscnt. High fawns survival
wu,s strongly correlated wIth the removal of
coyotes by helicopter gxtnibing Itt spring prior
to fawtilng. The increased fawn survIval was
ntot related to any observable change In prong-
horut behavior or nutritiossal status (Neff and
Woolsey 1979, Neff et al 1985). We conclude

toe

500
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NO ,UitTI1~NCONT0OI.

300

~-2oo
0

sot,

sass 4 85 ItO 5? a a~ Do 5 SZ

FIg, 1. Cotispttter slmulstion of eapected trends iii
butek pronghorn numbers sunder 1 coyote coustrol nruut•
egiea, s~tsdersousMesa, /nrle.osuui.
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tJ~neh5,ii~n,

1.00
1.92
1.2.6
1.3-i
1.26
I .54
1.913
1,58
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cover, ho~svyclay ~oIk,native grasses and forbs
In early pluenological stages dttrhntg pronghorua
fawning) there appears to he tao pn-actlcal and
economIcal opportunIty for issaprovenaent In
fawning cover,

Selective, tltsae-spccific application of aerial
gusttshuug thus appears a -rcasousable and ceo-
notwicaihy beneficial means of increasing

tausnnbers of pronghorns In Ustlt SB Its the pres. -
once of high coyote densitIes.
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those In Unslt
-vuts little cvi-
von lawn s’tr—
,.ioclate,cl with

thou the reduction in coyote numbers during
the spring fawning pCriodl was directly re-
.spotsslble for the Incroased fawns sttrvlval.

1~espotssesby thin pmnghorn herd to varlosts
schedules of coyote constrol, rind the econosusic
costs and heneuits involved, were modeled on
the assumption that coyote cositrcsl on Atsdcr—
anus Mesa will be an element in pronghqrn
snanagennent In Unit 513 its Use foreseeable fu-
ture, The alternative of “no coustrol” has at-
tractIons, hnseludlnsg the avoIdance of hazard-
ous tow-level [lightatsd cosatrol work expense,
It also leaves the coyotes for fur harvest atari
S1)Ort hus,tltsg. Hut the deeliute of the Anderson

- Mesa prousghorn herd Irons 1950 to 106?, and
the pnriod of stagnatIon from 1972 to 1980,
irudlesates lltuit thIs lserd wIll not thrive under
Inaction. ThIs supposition Is supported by the
computer simulations of pronghorn bmtek
numbers ttnder the “nso control” schedule (Fig.
1) astd by current trends its fawn survival In
Unit SB durIng 1984—1985. After 2 years since
control of coyotes, thus fawn: doe ratio de-
clined to 0.17 1st 198.1 ansd to 0.26 in 1985.
The regressiost esthtnsatcs were 0.45 and 0.34
for those 2 years, respectively. The popula-
tlont, however, has perforsised somewhat bet-
ter thtuui Use model predicted. The 1985 aerial
survey yielded ss count for 247 bucks where
Use model (FIg. 1) predicted 190.

No quantitative measurentuetus were macic
of otlter factors, such as dIsease or abasudon-
tuetst, whicla could affect fawns survival, Sub.
jecrIve obscrvsutiouts (Neff asad Woolsey 1979)
sugge5t tlssst tIne Ansderson Mesa fawning rassge
generally provdes an abundance of palatable
and nutrItious forhs and grasses. Management
of cattle grazing Is progressIve and judIcious.
ThIs rsutsgc, however, Is prImarIly a nridgrass
prairie lacking a slarub component. In view of
the exIsting ecological condItIons (wInter snow

‘re maxImum
nscl mininsutn
.1). The accu-
scitedules dIsh
‘t benefits for
e fifth or sixths
~licatissgthat
management

‘ho net benefit
control cycle
s pronghorsis

eduetlosa, the
ucks Increases
- for-the fixed
tlosss (Fig. I)

SIONS

nsghorn herd
1983 was the
rate of fawn

~aovnsurvIval
u removal of
I spring prior
survival was

:sge Ins prong-
uns (Neff and
Weconclude
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